The fast decrease of fossil fuels as energy resources is pushing the world towards more and more use of nuclear energy. The implementation of nuclear projectsspecially-for nuclear electricity generation should have to be done under strict regulatory conditions. Controlled self-sustaining fission chain reactions in a nuclear reactor can provide a useful nuclear source of power. Nuclear power reactors are used for the generation of electric energy, the production of steam and hot water for town heating or industrial processes, sea-water desalination, power propulsion for marine vessels and satellites …etc. The nuclear materials [NMs] are the working fuel in the nuclear fission reactors. The processes undergone by NMs in their use as fuel in nuclear reactors constitute the elements of the nuclear fuel cycle [NFC]. The "front end" and the "back end" of the NFC include many processes involving different categories of NMs-mainly-mining, leaching, milling, conversion to uranium hexafluoride, enrichment in U-235 isotope and production of uranium oxides. Also, it includes the storage of irradiated fuel [IF] and spent fuel [SF], the reprocessing of SF, the production of uranium oxides and plutonium oxides from reprocessed SF and; the process of radioactive waste treatment. As a matter of fact ALL types of radioisotopes and ALL kinds of NMs that are involved in the NFC are "RADIOACTIVE" materials which would emit Beta, Gamma or X radiations and/or; protons, neutrons, alpha particles and fission fragments. Such radiations ( or emissions ) could present potential hazards to the workers, to the population at large and to the environment. Nowadays, it is well established that for the sustainability and development of the nuclear field, certain basic nuclear safety parameters (or pillars) are needed.
